Although both mechanisms are important for maintaining the balance between water uptake and 35 losses, the former has attracted much more attention (Dodd, 2005; 2013 and references therein).
Introduction

31
Maintaining tissue hydration is of pivotal importance for plant survival under a changing 32 environment. This is achieved by fine regulation of leaf water relations, which is largely 33 dependent on coordinated changes in stomatal and hydraulic conductivity (Meinzer 2002).
34
Although both mechanisms are important for maintaining the balance between water uptake and 35 losses, the former has attracted much more attention (Dodd, 2005 ; 2013 and references therein).
36
The discovery of the membrane located water channel proteins aquaporins, whose activity Steptoe) were grown in 3-litre containers filled with 0. 
81
Voltages were converted into water potentials based on calibration with salt solutions of known 82 osmotic potential.
83
Xylem sap flow from detached root systems was measured according to Carvajal et al.
84
(1996) with modifications described by Veselov et al. 
85
Applying the method for measuring Lp Root in plants after air heating is described in detail by 86 Kudoyarova et al. (2011) . In short, the aerial parts of the plant were removed leaving a cylinder 87 of leaf bases. These were connected to thin pre-weighed capillaries by means of silicon tubing.
89
containing osmotically-driven xylem sap was disconnected from the root system and weighed.
90
The procedure was started after transpiration had stabilized following air heating (normally after in arbitrary units, maximal staining of circles within root section images was taken as 100 %, Significant differences between treatments were determined by employing an analysis of variance (ANOVA) using the Excel software. The least squares difference (LSD) test was performed to discriminate significant (p<0.05) treatment differences.
Leaf water potential (Ψ L ) was measured after transpiration stabilized about 40 min after the 169 start of air heating. Leaf water potential of Az34 was 0.32 MPa lower than that of parental cv.
170
Steptoe under control conditions, and decreased by another 0.23 MPa with the increase in air 171 temperature, while it did not significantly change in Steptoe plants (Table 1) .
172
Xylem sap flowed from detached WT roots about 2 times faster than in Az34 (Fig. 2a) Inhibiting AQP activity by producing reactive hydroxyl radicals during the Fenton reaction decreased hydraulic conductivity of both genotypes, however the extent of decline was greater in the plants under air warming suggesting that AQPs contribute to the increased hydraulic conductivity under this treatment (Table 1) .
In Steptoe plants changes in transpiration induced by air warming strongly correlated with the increase in hydraulic conductivity (r=0.87), while in the case of Az34 the correlation was moderate (r=0.56).
higher transpiration rate of Az34 plants (Fig. 1) . 
319
Rapid shoot-to-root signalling regulates root hydraulic conductance via aquaporins.
320
Plant Cell and Environment 37, 520-538. Effect of air warming on transpiration (normalized to leaf area) of Steptoe and Az34 plants. Arrow indicates sampling time for ABA assay, root excision for hydraulic conductivity measurements and tissue fixation for immunolocalization. Data are means ±SE of 10 plants. 
